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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 


A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on January 
17, 2007 has been entered. 

Claim Rejections - 35 USC§ 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude witfi one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-4, 6, and 8-17 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The "linear contact" is indefinite. It is unclear which direction the linear contact 
occurs, and how the linear contact occurs over the height of each of the teeth when as 
clearly shown in the drawings, the entire height of the teeth is not in contact. 
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The term "when" renders claim 1 indefinite because it is unclear if the limitations 
following the term "when" will occur. The limitations are optional since it Is unknown if 
or when the device will satisfy those limitations. 

Claim Rejections - 35 USC§ 102 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim 1-4, 6, 8, 10 and 12-17, as best understood, are rejected under 35 
U.S.C. 102(e) as being anticipated by Shimizu et al (US Patent 6,543,569). 

Regarding claims 1, 15 and 17, Shimizu discloses a gear mechanism with a 
rotatable first gear and a rotatable second gear (33 and 34, 133 and 134, or 113 and 
112), each having teeth via which they engage each other and include a concave and a 
convex region meshing with portions of the concave and convex regions of the other 
gear such that during rotation linear contact over the height of the teeth comes about 
when the teeth engage. (Fig 1) 

Regarding the limitations of how the gears mesh with each other, the recitation 
is regarded as functional language, having anticipated all of the claimed structure, the 
device of Shimizu is capable of performing the claimed function. See MPEP 2114. 

Regarding claims 2-4, 12 and 14, the tooth profile is a circular arc (non-involute) 
and each tooth has a convex and concave region of approximately equal curvature, the 
concave region is disposed in a region adjoining a tooth base and the convex region is 
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disposed in a region adjoining a tooth tip. (Col 12, iine 62-Col 13, line 57 and Figures 
8a-8d). 

Regarding claim 6, the first gear is a worm gear (113) and the second gear is a 
worm (112). 

Regarding claim 8, the thiclcnesses are adapted to the material properties of the 
first and second gears. 

Regarding claim 13 and 16, the first gear is made from metal (112) and the 
second gear (113) is made using resin or plastic, which is lower strength than the metal 
worm. (Col 11, lines 28-31) 

Regarding claim 10, the worm wheel is cylindrical (Fig 6). 

C/aim Rejections - 35 USC§ 103 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimlzu 
as applied to claims 1 and 8 above, further in view of Pickles (US Patent 2,760,381). 

Shimizu does not disclose the tooth thickness of the teeth of the worm gear is 
greater than that of the teeth of the worm. 

Pickles teaches a worm and worm wheel arrangement where the worm gear is a 
weaker material than the worm and the thickness of each tooth on the worm wheel 
being greater than one half the circular pitch and the thread of the worm being less 
than one half the circular pitch, the increased tooth thickness increases the strength of 
the weaker gear wheel while not increasing the amount of unnecessary material on the 
worm. (Col 1, lines 60-65). 
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It would have been obvious to one having ordinary sl<ill in the art at the time the 
invention was made to modify Shimizu to include the larger tooth thickness on the 
worm gear made of weaker material for the desired purpose of increasing strength of 
the weaker worm gear while not adding unnecessary material to the worm as taught by 
Pickles. 

Claim His rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
as applied to claim 1, and further in view of Scott (US Patent 2,279,414). 

Shimizu does not disclose the second gear to be globoidal. 

Scott teaches a globoidal worm engaging a worm wheel, the globoidal shape 
making it possible to increase the possible bearing between the thread flanks of the 
worm and tooth flanks of the worm wheel when carrying a heavy load, (pg 1, lines 5- 
11) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Shimizu to include a globoidal shaped worm for the 
desired purpose of increasing the possible bearing between the thread flanks of the 
worm and tooth flanks of the worm wheel and increase the load carrying ability as 
taught by Scott. 

Respond to Arguments 

Applicant's arguments filed January 17, 2007 have been fully considered but they 
are not persuasive. 
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Applicant argues that that Shimizu is not readable on the independent claims 
because applicant's claimed invention requires concave and convex regions to mesh 
with a portion of the concave and convex regions of the other gear while in Shimizu the 
entire surface profiles contact. 

The entire surface profile does not contact, as there is a space left in the root 
portion of the tooth profile making a portion of the concave and convex regions mesh. 

Regarding applicants argument that the gearing in Shimizu is helical and 
therefore linear contact cannot occur, applicant's invention involves a worm gear, which 
is inherently helical, and would operate in the same manner, that is, the contact would 
move In an arc across the surface of the worm gear tooth. As shown in figure 5, the 
contact regions are connected by a line, which Is clearly shown in the drawing to be 
non-linear. Since it is unclear which direction it is even possible for applicant's invention 
to have linear contact. It is also unclear in what way applicant's claimed invention is 
different from the contact in Shimizu. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin Krause whose telephone number is 571-272- 
3012. The examiner can normally be reached on Monday - Friday, 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on 571-272-6917. The fax phone number for 
the organization where this application or proceeding Is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR, Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Thomas R. Hannon 
Primary Examiner 


